Hippocampal synaptic plasticity induced by excitatory amino acids includes changes in sensitivity to the calcium channel blocker, omega-conotoxin.
The hippocampus is widely used in investigations of different forms of synaptic plasticity, including long-term potentiation and kindling. Receptors for excitatory amino acids (EAAs) play a prominent role in these phenomena. Recently, is has been demonstrated that exposure of hippocampal slices to EAAs and related agonists produces biphasic effects on excitatory synaptic transmission: initial blockade of synaptic responses is followed by a delayed recovery. The recovered responses demonstrate altered pharmacological properties: they acquire sensitivity to N-methyl-D-aspartate (NMDA) antagonists during L-glutamate (Glu) exposure and lose sensitivity to both NMDA and non-NMDA antagonists under L-aspartate (Asp). These changes persist for many hours. It was suggested that this form of hippocampal plasticity may involve transitions between distinct states of synaptic functioning. To explore this possibility, we investigated several properties of synaptic transmission in the initial and EAA-modified states. Here we report that hippocampal postsynaptic potentials (PSPs) evoked under Glu or Asp exposure completely lose sensitivity to omega-conotoxin GVIA (omega-CgTX), a potent, specific, and irreversible blocker of certain types of neuronal calcium channels. After washout of the EAA, sensitivity to the toxin is regained. These results indicate that prolonged EAA exposure induces profound changes in the machinery of synaptic transmission, which include, but are not limited to, changes in calcium channel functioning.